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,QYHVWLJDWLRQRIPDVVWUDQVIHULQRUJDQLFVROYHQWQDQRILOWUDWLRQPHPEUDQHV
-0LFRYLF/+HVVH36FKPLGW3/XW]H*6DGRZVNL$*yUDN
78'RUWPXQG8QLYHUVLW\*HUPDQ\
7KH GHYHORSPHQW RI VROYHQW UHVLVWDQW PHPEUDQHV DQG PHPEUDQH PRGXOHV KDV HVWDEOLVKHG
RUJDQLF VROYHQW QDQRILOWUDWLRQ 261 DV D WHFKQLFDOO\ SURYHQ VHSDUDWLRQ PHWKRG 7KH
DGYDQWDJHVRI261VXFKDVPLOGSURFHVVLQJFRQGLWLRQVDQGORZHQHUJ\FRQVXPSWLRQKDYHOHG
WRLQWHQVLYHUHVHDUFKDQGGHYHORSPHQWRIQHZPHPEUDQHVZKLFKDUHVWDEOHLQDZLGHUDQJHRI
RUJDQLF VROYHQWV +HQFH WKHVH PHPEUDQHV RIIHU QXPHURXV QHZ DSSOLFDWLRQ ILHOGV LQ
SKDUPDFHXWLFDODQGFKHPLFDOLQGXVWU\HLWKHUDVDVWDQGDORQHRSHUDWLRQRULQFRPELQDWLRQZLWK
RWKHU XQLW RSHUDWLRQV DV D SDUW RI D K\EULG VHSDUDWLRQ 8QIRUWXQDWHO\ XS WR QRZ WKH
LPSOHPHQWDWLRQVRIPHPEUDQHVDQGPHPEUDQHDVVLVWHGK\EULGVHSDUDWLRQVDUHVWLOOVFDUFH2QH
RI WKH PDLQ UHDVRQV IRU WKLV LV WKDW GHVLJQ PHWKRGV IRU 261SURFHVVHV DUH QRW \HW ZHOO
HVWDEOLVKHG ,W FDOOV IRU GHYHORSPHQW RI D UHOLDEOH SURFHVVPRGHO EDVHG RQ IXQGDPHQWDOV RI
WKHUPRG\QDPLFVDQGPDVVWUDQVIHULQPHPEUDQHSRO\PHUV
7KHVWDWHRIDUWPRGHOVIRU261DUHXVXDOO\RIVHPLHPSLULFDOQDWXUHDQGSDUDPHWHUVZKLFKDUH
ILWWHG WR H[SHULPHQWDO GDWD XQLI\ VHYHUDO GLIIHUHQW SKHQRPHQD VLPXOWDQHRXVO\ VXFK DV IRU
H[DPSOH GLIIXVLYLW\ DQG VROXELOLW\ 7KHUHIRUH VXFK SDUDPHWHUV KDYH RQO\ OLPLWHG SK\VLFDO
VLJQLILFDQFH 7KHVH UHVXOWV FDQQRW EH H[WUDSRODWHG RU DSSOLHG IRU D QHZ VHSDUDWLRQ SUREOHP
7KHUHIRUHWKLVDSSURDFKFDQKDUGO\FRQWULEXWHWRJDLQLQJPRUHXQGHUVWDQGLQJFRQFHUQLQJPDVV
WUDQVIHU LQPHPEUDQHV7KHUHDUHVRPHDWWHPSWV LQ OLWHUDWXUHZKLFKWDNHGLIIHUHQWSKHQRPHQD
VHSDUDWHO\LQWRDFFRXQWE\LQWURGXFLQJIRUH[DPSOHVROXELOLW\SDUDPHWHUVLQWRIOX[HTXDWLRQ>@
+RZHYHU WKH LQWHUDFWLRQV EHWZHHQ SRO\PHU PHPEUDQH PDWHULDO VROYHQWV DQG VROXWHV WKDW
LQIOXHQFHWKHVHSDUDWLRQHIILFLHQF\DUHXVXDOO\PRUHFRPSOH[DQGWKHLUGHVFULSWLRQUHTXLUHVPRUH
VRSKLVWLFDWHGWKHUPRG\QDPLFPRGHOV
,Q WKLVZRUNDV\VWHPDWLFDSSURDFK LVDSSOLHG WR LGHQWLI\ WKHVH LQWHUDFWLRQVDQG WRSUHGLFW WKH
SHUPHDWLRQDQGVHSDUDWLRQSURSHUWLHVRIDV\PPHWULF LQWHJUDO261PHPEUDQHVRQWKHEDVLVRI
WKHUPRG\QDPLFSURSHUWLHVRI WKHPHPEUDQHPDWHULDOVDQGVROYHQWV&DOFXODWLRQVRISURSHUWLHV
OLNHWKHFKHPLFDOSRWHQWLDO LQ WKHVROYHQWDQGPHPEUDQHSKDVHZHUHSHUIRUPHGXVLQJWKH3&
6$)7(TXDWLRQRI6WDWH(R6>@7ZRSRO\LPLGHV/HQ]LQJ3DQG0DWULPLGZKLFKDUH
FRPPRQO\XVHGDVPHPEUDQHPDWHULDOV LQFRPPHUFLDOO\DYDLODEOH261PHPEUDQHVDQG ILYH
RUJDQLFVROYHQWVKH[DQHHWK\ODFHWDWHSURSDQROHWKDQRODQGWROXHQHZHUHFKRVHQIRURXU
VWXGLHV$GGLWLRQDOO\SHUPHDWLRQRIVROYHQWPL[WXUHVZDV LQYHVWLJDWHG)XUWKHUPRUH LQRUGHU WR
LQYHVWLJDWHUHMHFWLRQSDUDFHWDPROZDVFKRVHQDVVROXWH
%DVHGRQVRUSWLRQPHDVXUHPHQWVRIDOOVROYHQWVLQWKLFNSRO\LPLGHILOPVPRGHOSDUDPHWHUVIRU
3&6$)7DVZHOODV6WHIDQ0D[ZHOOGLIIXVLRQFRHIILFLHQWVZHUHGHWHUPLQHG>@7KHVROYHQWIOX[
ZDVFDOFXODWHGEDVHGRQWKHVROXWLRQGLIIXVLRQWKHRU\XVLQJ WKH6WHIDQ0D[ZHOOHTXDWLRQVDQG
3&6$)7 (R6 6LPXODWLRQ UHVXOWV ZHUH YDOLGDWHG E\ H[SHULPHQWDO LQYHVWLJDWLRQV RI D
FRPPHUFLDOO\ DYDLODEOH PHPEUDQH 67$50(070 DQG IXUWKHU PHPEUDQHV SHUIRUPHG LQ D
ODEVFDOH 1DQRILOWUDWLRQ SODQW /6W$/0 6LPD7HF 7KH H[SHULPHQWV ZHUH FRQGXFWHG LQ D
SUHVVXUHUDQJHIURPEDUZLWKDIHHGYROXPHIORZRIOKDQGDWFRQVWDQWWHPSHUDWXUH
RI&7KHFRQFHQWUDWLRQRISDUDFHWDPROLQWKHIHHGZDVYDULHGXSWRZHLJKWSHUFHQW
7KHREWDLQHGUHVXOWVVKRZJRRGDJUHHPHQWEHWZHHQSUHGLFWHGDQGPHDVXUHGSHUIRUPDQFHRI
WKH0DWULPLGPHPEUDQH6WDUPHP70IRUSXUHVROYHQWIOX[)XUWKHUPRUHWKHIOX[DQGUHMHFWLRQ
IRUHWKDQROSDUDFHWDPROPL[WXUHDVZHOODVIRUVROYHQWPL[WXUHVFRXOGEHGHVFULEHGVXFFHVVIXOO\
+RZHYHUIRU3EDVHGPHPEUDQHVWKHSUHGLFWHGIOX[IRUSXUHVROYHQWVWHQGVWREHVRPHZKDW
XQGHUHVWLPDWHGZKLFKFDQEHGXHWRWKHIDFWWKDWFRQYHFWLYHIOX[PD\FRQWULEXWHWRWKHWRWDOIOX[
LQ WKH LQYHVWLJDWHG 3PHPEUDQHV )XUWKHUPRUH HVSHFLDOO\ IRU FRPPHUFLDO PHPEUDQHV WKH
H[DFW FRPSRVLWLRQ LV QRW NQRZQ DQG WKHUHIRUH LW LV QRW SRVVLEOH WR TXDQWLI\ WKH LQIOXHQFH RI
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XQNQRZQ DGGLWLYHV RU FURVVOLQNHU 1HYHUWKHOHVV DOVR LQ WKLV FDVH LW LV SRVVLEOH WR SUHGLFW WKH
RUGHURIWKHIOX[HVIRUGLIIHUHQWVROYHQWVZKLFKGHPRQVWUDWHVWKDWVROXWLRQGLIIXVLRQPHFKDQLVP
SOD\V DQ LPSRUWDQW UROH HYHQ LI PHPEUDQHV KDYH QDQRSRUHV ,W FRXOG EH VKRZQ WKDW WKH
SURSRVHG DSSURDFK EULQJV DGYDQFHV LQ XQGHUVWDQGLQJ RI WKH WUDQVSRUW PHFKDQLVP LQ WKH
PHPEUDQHV 7KHVH LQVLJKWV DUH LPSRUWDQW LQ IXWXUH IRU ERWK V\VWHPDWLF PHPEUDQH
GHYHORSPHQWV RQ WKH RQH KDQG EXW DOVR WR GUDPDWLFDOO\ UHGXFH WKH H[SHULPHQWDO HIIRUW IRU
PHPEUDQHVFUHHQLQJRQWKHRWKHU
7KH SUHVHQWHG DSSURDFK LV FRPSDUHG WR WUDGLWLRQDO VWDWHRIWKH DUW VHPLHPSLULFDO HTXDWLRQV
7KH DSSURDFK RI VHPLHPSLULFDO PRGHOOLQJ LV RIWHQ HVVHQWLDO IRU H[DPSOH LQ FDVH ZKHQ
PHPEUDQH PDWHULDO LV XQNQRZQ 7KH DGYDQWDJHV DQG GLVDGYDQWDJHV RI ERWK PRGHOOLQJ
DSSURDFKHV LQ WHUPV RI H[SHULPHQWDO HIIRUW DQG VXLWDELOLW\ IRU GLIIHUHQW SURFHVV GHYHORSPHQW
VWDJHVPHPEUDQHVFUHHQLQJSURFHVVGHVLJQDUHGLVFXVVHGDVZHOODVWKHSRVVLELOLW\RIWKHLU
HIILFLHQWFRPELQDWLRQ
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